Abstract Head and neck cancer (HNC) patients suffer substantial emotional problems. This study aimed to explore how utterance-level variables (source, type and timing of emotional cues) and patient-level variables (e.g. age, gender and emotional well-being) relate to consultants' responses (i.e. reducing or providing space) to patient expressions of emotional distress. Forty-three HNC outpatient follow-up consultations were audio recorded and coded, for patients' expressions of emotional distress and consultants' responses, using the Verona Coding Definitions of Emotional Sequence. Multilevel logistic regression modelled the probability of the occurrence of consultantreduced space response as a function of patient distress cue expression, controlling for consultation and patient-related
Introduction
Head and neck cancer (HNC) patients suffer substantial psychological distress [1] [2] [3] . Appropriate attendance to patient emotional needs, a key feature of patient-centred care, has been found to be associated consistently with many improved patient outcomes in both general medicine [4] and oncology [5, 6] . In the United Kingdom, the National Institute for Clinical Excellence (NICE) guidelines recommended that the psychosocial issues are routinely assessed and discussed in oncology practice [7] . Despite recognised patient benefits, national efforts and many communication-training programmes [8, 9] , research evidence suggests a continued prevalence of unaddressed psychological issues among cancer patients [10] [11] [12] [13] [14] . It is, therefore, important to intricately investigate the factors influencing oncologists' positive responses to patients' negative emotions in routine oncology practice.
Previous studies suggested that a number of variables, at different levels of the consultation, impact on a clinician's response to patient emotional expressions. At the conversation (i.e. utterance) level, source [15] [16] [17] , type [18, 19] and timing [17, 19] of emotional expression were found to be important predictors for clinicians' responses. Regarding source of emotion (i.e. cues elicited by patients versus clinicians), Pollak et al. [15] found that, when patients initiated negative emotions, oncologists responded with a terminator statement 73 % of the time, to discourage further disclosure of emotions. Similar findings were reported in more recent studies, where a multilevel approach was adopted to respect the clustered nature of the data contained within the consultation [16, 17] . Del Piccolo et al. [16] found that psychiatrists provided space for further disclosure of a concern more frequently when the concern had been initiated by the psychiatrist in the first place. Finset et al. [17] supported this finding in a cancer care setting that oncologists were more likely to give room for further disclosure of cues/concerns that were initiated by themselves. However, no published evidence is available so far to support this relationship in HNC consultations. With regard to the type of emotion, Kennifer et al. [18] reported that oncologists responded most empathically to intense emotions. A recent multilevel study confirmed that certain cue types influenced the way that medical students responded to the simulated patients in the Objective Structured Clinical Examinations (OSCE) [19] . In this study, the cue types and responses were coded according the Verona Coding Definitions of Emotional Sequence (VR-CoDES) [20, 21] . The importance of studying timing of cue expression in medical consultations has been highlighted in a ground-breaking review [22] . A number of recent multilevel sequential studies have subsequently confirmed the significance of timing in relation to provider responses. For example, medical students were more likely to reduce space to emotional cues expressed by simulated patients nearer the end of the 5-min OSCE consultations [19] . In a similar direction, oncologists were found to give more space for emotional disclosure to the first cue/concern in real consultations of more than 10 min [17] . Again, little is known about how the cue type and the timing of cue expression might impact on oncologists' responses to emotions expressed by HNC patients.
At the patient-level (i.e. consultation), female patients with female oncologists were more likely to encourage empathic responses from clinicians [17] . Emotion-related quality of life of cancer patients has also been indicated as a predictor influencing the discussion around emotion during consultations [14] . There is little evidence showing how HNC patients' emotional well-being might relate to the dynamics of emotional discussion with their clinicians.
In the light of the studies discussed above, this study aims to explore how utterance-level variables (source, type and timing of emotional cues) and patient-level variables (age, gender and emotional well-being) relate to oncologists' responses to HNC patients' emotional distress.
Methods and materials

Participants and procedures
Patient participants were 58 HNC survivors attending follow-up outpatient consultations at Aintree University hospital, Liverpool, UK. Those consultations without emotional distress cues (n = 14) and those with unusually frequent emotional cues (n = 1) were excluded, resulting in 43 consultations included in the study. Generally speaking, the cohort was a heterogeneous group having had different treatment combinations. In addition, these patients were all on longitudinal follow-up appointments (up to 5 years post-treatment). However, none of the patients received any specific intervention (e.g. psychological therapy) for emotional issues before the consultation. Staff participants were four head and neck consultations (all male) with at least 3 years of working experience. Each consultant had a minimum of ten consultations. All patients completed a quality of life (QoL) survey (84 % also completed a Patient Concerns Inventory (PCI) [23] ) prior to the consultation being audio recorded. Informed written consent was obtained from both patient and consultants. The study was part of a larger study aiming to investigate patients' concerns in head and neck oncology settings, which was given a favourable ethical opinion on 21st February 2011, by the North West 3 Research Ethics Committee-Liverpool East (approval number: 11/H1002/7). Therefore, this study has been performed in accordance with the ethical standards laid down in an appropriate version of the 1964 Declaration of Helsinki.
Measures
The VR-CoDES, previously applied in the oncology setting [17] , was employed to code both patient expression of emotional distress [20] and consultants' responses [21] . It is a well-validated scheme developed over 10 years by an international expert group of researchers and practitioners. According to the manual, an emotional cue is defined as a hint suggesting an underlying negative emotion, whereas a concern is an explicitly verbalised expression of negative emotion. Examples of coded cues/concerns and responses were presented in Table 1 . In coding responses to emotional cues/concerns, the dimension of providing space versus reducing space (i.e. providing or reducing room for further disclosure of emotion) has been considered in our analysis. Two medical students, trained on the VR-CoDES, coded the transcripts while listening to the tape to preserve the voice tone. Coding was overseen by an experienced coder (YZ) and a member of the VR-CoDES developer (GH). Both inter-and intra-coder reliabilities were considered satisfactory according to Altman's criteria [24] ( Table 2 ). The subscale of mood and anxiety from the University of Washington Head and Neck Cancer Questionnaire (UW-QoL, V4 [25] ) was used to indicate the quality of patient emotional well-being.
Data analysis
A two-level logistic regression was conducted to acknowledge the nested data structure, where utterances (level 1) were nested within consultations (level 2). The outcome variable was reduced space response. Explanatory variables at level 1 were: specific type of cue and concern (1 presence, 0 absence), time location when a cue/concern was expressed relative to the first utterance start time, patient elicitation (1 patient elicited, 0 consultant elicited). Predictive variables at level 2 were: QoL scores on mood and anxiety (0-200, with a higher score indicating a better quality), patient age, gender (1 male, 0 female), cancer stage (1-4, with a higher score describing increased disease severity) and consultation duration (in seconds). Analysis 10 .0 for Windows using the xtmelogit procedure. Table 3 presents descriptive statistics of relevant clinical and demographic information of the 43 participating patients. The majority of patients were over 60 years of age, with about 56 % males, and over half of the patients never smoked or drank alcohol. Overall, these patients had an average severity of cancer and about 30 % of them had oral cavity cancer. Broadly speaking, 48.83 % received a single modality treatment (i.e. surgery alone or radiotherapy alone) and 51.17 % received a multimodality treatment (i.e. chemo-radiotherapy, surgery plus radiotherapy, surgery plus chemo-radiotherapy). The average consultation duration was 5.5 min, ranging from 1.5 to 13.18 min. On average, the time interval between completion of treatment and inclusion into the study (i.e. date consultation took place) was 25.44 months, ranging from 1 to 55 months.
Results
Patient characteristics
Frequency of cues/concerns and responses
As shown in Table 4 , a total number of 152 cues/concerns were identified among 43 consultations, resulting in an average number of 3.53 cues/concerns per consultation. Cue B (verbal hints) was most frequently observed, followed by Cue D (stressful life events); whereas Cue E, F and G were rarely or never observed. Subsequent Chisquare tests confirmed no significant difference between provided versus reduced space response to specific cue types. Within the reduced space response, patient-versus clinician-elicited cue/concern, however, showed an initial difference [v 2 (1) = 8.067, p \ 0.01], which warrants further investigation when controlling for clustered effects of the consultation. Consultants' responses to cues/concerns Table 5 shows the descriptive statistics of the variables included in the multilevel analyses, except for those reported in Table 4 . The frequency of the outcome variable (reduced space response) accounted for about 55 % of the entire utterances in level 1. As for the explanatory variables at level 1(utterance), approximately 40 % of the cues/ concerns were initiated by patients; and on average they occurred at about 3 min after the first utterance in the consultation. Regarding predictors at level 2 (consultation), a mean score of 148.26 on QoL mood and anxiety indicated an overall satisfactory quality of emotional wellbeing.
A number of findings emerged from the multilevel logistic regress analyses (Table 6) . (1) Overall, little variance (7.32 % in null model) was explained by the betweenconsultation difference. Timing of cue expression and responses Figure 1 shows the curvilinear relationship between the timing of cue/concern expression and probability of reduced space response occurrence. X-axis is the time location of a cue/concern expressed by a patient in a typical consultation up to 500 s (approximately 8.3 min, only six consultations out of our sample of 43 had a duration of over 500 s). Y-axis is the predicted probability of a consultant's reduced space response (log odds). As can be seen from the Fig. 1 , the largest log odds occur when a cue/concern is expressed at about 360 s (6 min). This figure suggested that consultants were more likely to reduce space to emotional distress expressed closer to the end of the consultation until about 6 min into the consultation. Further into the consultation, this relationship appeared to weaken. 
Discussion
This is the first time a multilevel modelling approach has been adopted in a head and neck cancer setting to study oncologists' responses to patients' emotional distress. The main finding regarding the curvilinear relationship between the timing of cue expression and the reduced space response is generally consistent with the findings in the literature that, oncologists were less likely to give space for disclosure of emotions that occurred later in the consultation [17] . Our contribution lies in the fact that these findings help to explain the complexity of consultants' strategies in dealing with subtle emotional issues expressed by HNC patients, by highlighting a time point when consultants started to open up for emotional disclosure. Most consultants in our study are experienced oncologists, good at working effectively in their provision of cancer care. It is likely that discussion of emotions occurs, after symptoms and technical issues have been dealt with in the initial section of the consultation. It might be argued that this is the most effective practice with HNC outpatients. It will be beneficial for future researchers to collect outcome measures to test this hypothesis. It is also important, however, not to take for granted that providing space for disclosure of emotions is always appropriate during consultations. As highlighted by Smith et al. [26] , it is important that doctors focus on both instrumental tasks, such as sharing decisions, and emotion management in consultations. This is the first time an evidence has been provided to support that timing, that is, 'when to do what' rather than 'what should be done', has become crucial to clinical practice, which has the potential to influence patient outcomes. It was not a surprise to find that consultants were more likely to reduce space for disclosure of emotions initiated by patients, compared to those raised by themselves, considering what have already been reported in the literature in other oncology setting [17] and psychiatry consultations [16] . Giving the majority of the HNC patients completed a Patient Concerns Inventory, an instrument to help identify and raise needs/concerns, it was, however, a surprise to see that consultants, who were fully aware of the expectation to address those issues, were actually less active in acknowledging emotional issues when raised by patients. A number of possibilities might help explain why this happened. First, previous studies indicated that clinicians tended to focus more on controlling symptoms and side effects and less on dealing with psychosocial issues [10, 11] . Second, handling emotional concerns at an appropriate time in a busy outpatient clinic might be more effective than responding to emotional issues whenever patients raise them, as indicated by our finding. Third, there might be too many emotional issues raised by patients that it may be more efficient for consultants to direct them to a specialist, rather than addressing them at the consultation. Unfortunately, due to unbalanced sample size in our patient groups (adoption of PCI n = 36, non-adoption of PCI n = 7), it was impossible to conduct meaningful statistical analysis to test the usefulness of the PCI. Future researchers are encouraged to explore further, with rigorous design, possible impact of instruments, designed to help identify patient concerns such as PCI, on the dynamics of discussions around emotional issues during medical consultations.
An average of 3.5 cues/concerns per consultations found in our study is consistent with the mean frequency (between three and four) of cue/concern occurrence in oncology, where the same VR-CoDES was used [17, 28] . It is important to note that a higher number of cue/concern expressions does not suggest an effective consultation [28] . Our study failed to support the previous finding by Zhou et al. [19] that responses differed according to cue types. Medical students provided room for the disclosure of emotional cues expressed in vague and unspecified words, but reduced space to cues emphasising physiological/cognitive correlates in the OSCE setting was not replicated in our HNC setting, although a similar multilevel analysis approach and the same coding scheme were adopted. On the other hand, oncologists do appear to respond differently to different types of emotions, as suggested by both correlational [18] and experimental [29] studies that patient expressions of sadness (compared to anger and fear) were more likely to receive empathic responses from oncologists. It is worth noting that the VR-CoDES only captures the manner in which the emotion is expressed (e.g. explicitly or verbal hints using metaphors), rather than the content of emotion (e.g. sadness or anger). It will be useful for future research to investigate the impact of both variables of how and what emotion is expressed on clinician responses. Patient self-reported quality of emotional wellbeing was, unsurprisingly, not found to be significantly correlated with a consultant's reduced space response. Emotional functioning of patients prior to consultation is commonly studied, as indicator of psychological distress, to correlate with patient expressions of emotional distress at consultations [28] , through complex pathways from preferences of discussing emotional issues to initiation of emotional topics [14] . How patient-level variables, beyond the common demographics, contributing to our understanding of emotional discussion, in particular clinician responses, are still largely unexplored. Future researchers are encouraged to explore further the role these important variables (i.e. patient individual differences and other social, economic and educational status factors) play in the dynamics of consultation through rigorous research design and theoretical grounding. The reported findings should be interpreted in the light of the following limitations. Firstly, due to a limited sample size and thus low statistical power, type II errors are likely. Future researchers are encouraged to replicate these promising findings using a larger sample and with different cancer patient groups, or even in other medical settings. Secondly, the quality of non-verbal behaviours (both emotional distress and responses) is limited due to the nature of the audio data, despite the fact that the intonations in speech have been preserved while coding. Thirdly, some clinician level variables, such as gender [17] and quality of rapport with patients [27] , previously indicated as important predictors for clinicians' responses, were not included in the multilevel models in our study. A much larger sample size is required to conduct a three-level analysis incorporating the clinician variables (at the level 3). Finally, all findings are drawn in a correlational, rather than causal, direction. Experimental studies, a relatively new development in healthcare communication research, are needed to establish causal relationships, for example, manipulating the timing of cue expression and the type of emotional cue provision [29] to study clinician responses.
Despite these limitations, this is the first time an evidence was found to support a complex relationship between the timing of patient emotional expressions and clinicians' responses. Moreover, this is the first study that oncology consultants were found to close down emotional disclosure when initiated by patient using a multilevel approach in a clinical setting of head and neck cancer.
The implications of these findings may be stated tentatively. Consultants in their outpatient follow-up appointments should be encouraged to allow patients to express their emotional concerns when they arise and at an appropriate timing. The current body of knowledge from healthcare communication studies supports this more flexible and engaged structure of clinician-patient interaction. The positive outcomes of this approach within the HNC field of healthcare that are expected should be an important focus for future investigation.
